We demonstrate that a plasma can be used as an effective nonlinear medium in a phase-conjugate reflector for subcentimeter electromagnetic waves. The method of production of the amplified phaseconjugate waves is almost-degenerate four-wave mixing. By excitation of collective modes in resonance with the incoming waves the amplification is enhanced significantly.
There has been much interest recently in nonlinear interactions of electromagnetic (EM) waves with matter, which lead to the phenomenon of optical phase conjugation. ' In this process a material body (e.g. , solid or liquid) is stimulated by EM waves in such a way that another EM "signal" wave, which is sent into the system, is reflected from the body, with its wave-vector reversed and its phase conjugated. The signal beam is reflected by a phase-conjugate "mirror, " and retraces its original path. Nonlinear optical eA'ects in plasmas have attracted attention in recent years including, in particular, some wave-mixing phenomena. ' Recently, degenerate fourwave mixing in plasma was studied with use of fluid equations.
Also, small-signal (no amplification) phaseconjugate waves were produced by stimulated backward scattering in laser-driven plasmas. 
where co and k in s(k, ca) are anticipated to be the frequency and the wave vector of the generated ("dressed") EM waves.
The plasma is described in terms of the Vlasov equation for the distribution function f,(r,t, v) of the ath species in space r, time t, and velocity v, i.e. , f, +v &f, + E"+ -vxB" f, = -E'(r, t)+ -vxB'(r, t) f, . 
We solve for the electron velocity response to the trans- (2), and Poisson's equation, V E"(r,t) 4m+, q, n, (r, t). Notice that for the density response we consider also the motion of the ions, since they do participate in the collective excitations in the plasma. The "second order density due to the mixing (compare to Refs. 4 and 5) is
where e(k, co) is the linear dielectric function of the plasma, and
Near the ion acoustic resonance, e(k, co) is (7) We wish to point out that the main enhancement factor comes from the self-consistent electric field associated with the ion acoustic wave, i.e. , the term (trt/M) x(co~/to) =10 in the "mixed" density. 
